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i heavier trains and working them in tunnels.

OPENING OF THE FIELD MUSEUM.

The great Field Columbian Museum was opened June
2. The beautiful Art building of the Columbian Ex-
position, held at Chicago last year, has been utilized.
On Oct. 26, 1893, Marshall Field, one of Chicago’s
merchant princes, subseribed $1,000,000, and the success
of the Museum was assured. Donations poured in
rapidly and the various States of the Union vied with
foreign countries in supplying objects for the Museurn.
Many of the precious exhibits at the Fair were pur-
chased by the managers of the Museum at very low
rates. The valuable anthropological collection gath-
ered by Prof. F. W. Putnam, of Harvard University,
and the collection of exhibits of the world’s railways
are among the objects of interest. The large halls are
devoted to special displays, while the smaller rooms are
used to house the permanent collection. The director
of the Museum is Mr. F. J. W. Skiff, late chief of the
Mines and Mining building of the Columbian Exposi-
tion. The collections already gathered represent the
progress of industrial art, relics of Columbus, zoo-
logy, lithology, mineralogy, and geology. The Museum
will be open every day in the year, free on Saturdays,
Sundays and all holidays, on other days by paying a
small admission. The Field Museum will stand as a
permanent memorial of the Columbian Exhibition, and
no building could so appropriately represent the great-
ness of the Fair as the beautiful edifice designed by
Mr. C. B. Atwood. -
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HOW TO PREVENT AND EVADE INSANIT?.\

The last number of the Alienist and Neurologést
contains an interesting article by Dr. Wm. W. Ireland,
of Edinburgh, on the above subject. He holds that
persons accustomed to mental cultivation and dis-
cipline have great advantages in escaping from the
taints of insanity. He thinks that mathematics is a
very healthful exercise for a disturbed mind. He
quotes Bacon, who says, ‘ If a man’s wits do wander,
let him study mathematics, for in demonstrations, if
his wits be called away ever so little, he must begin
again.” The learning of a new language, Dr. Ireland
says, has been found by experience to engage the mind
without fatiguing or harassing it. The study of ani-
mated nature, zoology and botany, with its illimitable
fields and its cultivation of the inceptive and recep-
tive faculties alike, and the opportunity it gives for
outdoor exercise, is a valuable means of diversion for a
mind unhinged or liable to become so. But we must
not forget that all men are not studious; the great
majority of men rather prefer pursuits which bring
them in direct contac: and dealing with the outer
world. He who wishes to escape the morbid current
of his thoughts and fears should select some one pur-
suit and involve himself in action concerning it. Of
all such occupations known to us, gardening is the
most wholesome and engrossing. Gardening gives ex-
ercise to the body and mind alike, and though mainly
an out of door pursuit, it also gives some employment
under cover.

Dr. Ireland’s paper concludes with a number of ex-
cellent suggestions relating to the medical treatment
of incipient insanity, the housing and care of patients.

PASSENGER RAILROAD TRAFFIC IN NEW YORK AND
LONDON.

According to arecent article in the Raélroad Gazette,
the steam city railroads of London earn only $73,000 a
mile, while those of New York City earn $300,000 a
mile per annum. It appears the New York railroads
carry a far larger number of passengers and run
quicker and make more stops than the London roads.
In New York it takes from 12 to 15 seconds for the peo-
ple to get into and out of the cars, but in London it
takes about 30 seconds, although the cars in London
have side doors, which are supposed to afford greater
facilities for the ingress and outgo for passengers. The
Gazette says that the superior speed on the New York
roads is largely a matter of smarter working. An un-
derground road ought to be able to make greater
speed, for it can use heavy engines and so get up
to the maximum speed quicker ; but, on the other
hand, it is questionable if what they gain in this way
is not lost in the greater caution needed in working
These
elements necessitate absolute blocking ; but, on the
elevated railroads of New York, worked in what is al-
most always a clear atmosphere and with but few ob-
structions to a long sight ahead, the trains can be run
safely at a counsiderable speed without block signals.
One train can run right up to the tail of another and
thus take advantage of every second.
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FREE ELECTRICITY.

According to a writer in the New York World, there
are a number of places in the city of Brooklyn where
electricity may be had free of charge, by simply con-
necting wires between water mains and gas pipes
where they enter buildings, Along the lines of the
trolley railways in Brooklyn there is a very extensive

j discharge of electricity into the ground, and these cur-

rents find their way to the water pipes and gas pipes.
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It is said that in some cases electricity enough to run
fans and sewing machines, to the extent of over one
H. P., can be had; it is stated that the gas pipe in
almost any house near the trolley lines will give seven
amperes and 300 volts, sufficient to run seven ordi-
nary electric fans or furnish power for seven 16 candle
lights. Such a current would do very much better
than this. One of the experts said : “If you drive a
couple of gas pipes to the return leg under therailroad
track, you can get sufficient power torun heavy ma-
chinery.” As this power seems to be running to waste
in the ground, there appears to be no satisfactory rea-
son why it should not be made use of free of charge
by any one who has the good fortune to live along the
lineof the trolley railway. It is different from secretly
tapping water pipes or gas mains. This electricity is
running in the ground: it has been discharged or thrown
away by therailroad company, which consequently can
have no claim upon it.

THE LIMITATION OF VIVISECTION.

The benefits derived from vivisection are incontest-
able, but like some other good things, vivisection is
often wrongfully used. 'lChe general public and even
members of the medical profession are ignorant of the
extent of vivisection and of the methods of its prac-
tice. In order to promote interest in this subject,
a society, having headquarters in New York City, has
been formed, entitled : ‘‘ The Society for the Protec:
tion of Animals Under Vivisection.” The object of
the society is to spread information in regard to the
extent of the practice of vivisection and to enforce
thé laws regarding it. The society is not antagonistic
to vivisection when performed in the cause 6f science
by professors of incorporated medical schools, but is
opposed to the unauthorized practice in which ani-
mals are subjected to useless cruelty and to painful
experiments which merely illustrate well known truths.

There is a too frequent use of vivisection in schools,
which tends to deaden the youthful mind to the suf-
fering of helpless creatures.

In most of the States vivisection is without legal re-
striction ; but the State of New York provides that
vivisection shall only be practiced under the authori-
zation of an incorporated medical school or university
(laws of 1867, chapter 375).

In the States which have no laws regarding vivisec-
tion, public opinion must be relied upon for a senti-
ment condemning its unnecessary practice. A request
for reading matter on this subject, taken from the best
authorities, will be sent on application to the secretary
of the society, P. O. box 2828, New York City.

THE ENGINEER'S WORK IN MODERN BUILDINGS.

The profession of architect as relating to the de-
signing of buildings has occupied a position interme-
diate betweern: that of a profession and of an art. It
has related to the production of the beautiful, and the
architectural enthusiast has often placed his field of
work on a par with musie, and has regarded it as the
crystallization of all that is best in the plastic and de-
signing arts. A beautiful building appeals to the
senses as a picture and as a statue, its effect depending
partly on contour and partly on relief. Again, the
artist proper may contribute to the decoration of a
building. The sculptor may supply designs for carya-
tides, or may design special finials and other features
that are truly statuesque. The artist in the realm of
painting and drawing may control many elements of
the design. The full architect, like Michael Angelo,
should be both sculptor and painter.

But of recent years a new function has to be called
in, in the construction of modern city buildings, which
function is the work of the modern civil engineer. Oc-
casionally in the past the engineering aspect was
prominent in buildings. The Roman Pantheon and
the Cathedral of St. Peter are examples of dome con-
struction worthy of the highest praise as engineering
achievements pure and simple. But with the advent
of steel in place of stone a new type of engineer has
arisen, one who by relying on a material of tensile and
compressive strength many times greater than that
of brick or stone, produces new effects. He builds
bridges of spans only possible by virtue of the qualities
of steel. The old-time stone bridge which would carry
itself would carry any load that could be put upon it,
and no thoughtof wind strains troubled its constructor.
Its weight alone was enough to prevent the possibility
of lateral displacement. In the modern steel bridge
the load must be taken into account, the wind pressure
must be provided for, and the effortis to make the
trusses as light as possible. The relation of weight to
strength is so much more favorable in steel than in
stone or brick that the conservative element of weight
of structure only obtains anything like its old sway in
the largest of steel structures.

Steel has now invaded the architect’s realm, and the
last few years have seen a new type of city building
evolved. one which would be impossible without steel,
and in which the modern engineer asserts his presence.
The twenty or more storied office building is now based
on foundations made by caisson work, perhaps with

ompressed air. On the piers thus established tkte
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kuilding is supported, its weight being distributed by
steei trusses, which extend from pier to pier. A steel
frame 1= carried up several hundred feet in the air,
steel roofing trusses and beams are put in place, and
the skeleton of the structure is complete. The process
is comparable to the framing of a wooden house. The
building is closed in with walls of brick and stone, but
these represent only its sheathing. The building de-
pends for integrity on its steel skeleton. In its frame
even wind bracing is provided for.

It may be that a partition is required on a lower
story, on thefloor above which it isdesirable that there
should be an unbroker or undivided space. The en-
gineer provides for this by including within the inter-
mediate wall of the lower floor .a truss, precisely such
as would be used in bridge work. It isso throughout.
The modern office building is only possible because of
the engineer. In its roofing, flooring, and foundation,
new engineering problems constantly arise, and the
fully equipped architect is no longer the product of an
apprenticeship at the drawing-board—he must be a ca-
pable engineer.

—— ¢ —
A DECISION RELATING TO ASSIGNMENTS.

A decision of considerable importance to all persons
who hold property in letters patent by assignment has
recently been made by the United States Court of
Appeals. Thisis the case of the American Cable Rail-
way Company vs. the Mayor of New York City. Here-
tofore it has been assumed, and in fact decided, by the
State courts that the simplerecording of an assignment
in the Patent Office is préma facie evidence of the
genuineness of the instrument ; but the Court of Ap-
peals now reverses this doctrine and holds than an
assignment of a patent is not a public document, but
is simply a private writing, and there is no statutory
provision requiring an assignment to be recorded in
the Patent Office. Section 4898 of the Revised Statutes
permits this to be done for the protection of the as-
signee against a subsequent bona fide purchaser or
mortgagee. The section does not make the recorded
instrument evidence, and does not require the assign-
ment to be executed in the presence of any public offi-
cer, or to be acknowledged or authenticated in any
way before being recorded, and does not provide nor
contemplate that it shall remain subsequently in the
custody of the Patent Office. It devolves upon the
Patent Office merely the clerical duty of recording any
instrument which purports to be the assignment of a
patent. * We are aware,” says the court, ‘‘of no prin-
ciple which gives to such a record the effect of primary
evidence or of prima facie proof of the execution or
the genuineness of the original document. To give it
such effect would enable parties to manufacture evi-
dence for themselves.” The decree of the lower court
was reversed and the complainant’s bill was dis-
missed.

Heretofore, as above noted, it has been the practice
simply to record an assignment in the Patent Office,
the document being simply signed by the owner of the
patent and attested by one witness.

In view of the foregoing decision, it will be well for
those who are interested in patent property to take the
precaution of having their assignments more fully au-
thenticated and verified. Such documents should be
executed before a notary public in the same manner
that deeds and conveyances of real estate and other
properties are certified.

e O ———
Medicaments Derived from Coal

'Tar.

As a consequence of the progress made in the manu-
facture of coloring materialsfrom coal tar, physiologists
and physicians have been able to experiment with a
host of new products, some of which have found a place
as therapeutic or antiseptic agents. The substances
submitted to such experiments are of very diverse
nature, but there is observed in them, nevertheless, a
limited number of characteristic groupings. They are
phenols, acetylated amines and sulphonated, sulphu-
reted, iodated and chlorated derivatives of the alde-
hydes. Methodical experiments have not been numer-
ous enough and the data furnished by biological chem-
istry are not precise enough to allow us to establish any
relation between the constitution of these bodies and
their physiological properties, provided any exists.
Their applications, in fact, exhibit many anomalies.
We see products that are very different as to constitu-
tion act upon the organism in a similar manner, and
substances that are analogous, from a chemical point
of view, produce very different therapeutical effects.
With the information that we possess upon this sub-
ject it is hazardous to draw absolute conclusions.

The number of organic bodies proposed as antiseptics
or as medicinal produects is very large, and one or more
new medicaments are observed to make their appear-
ance every day. We can mention but a limited number
here, in selecting the most important of them.

‘We have arranged these substances as antithermics
and analgesics, and hypnotics and antiseptics. There
is nothing absolute about this classification. A large
number of these products has at the same time several
of these properties. For example, chloral, which we
place among the hypnotics, is an analgesie, and is

even employed as an antiseptic, and asaprol is at the
same time an antiseptic and an analgesic.

1. Antithermics and Analgesics.—Of all the artificial
antithermics, antipyrine or analgesine is the most
widely used up to the present. It is derived from
phenyl-hydrazine, which is itself obtained by dinitrat-
ing aniline and in reducing the dinitro-benzol thus ob-
tained. This phenyl-hydrazine is afterward condensed
with aceto-acetic acid, and then, finally, the product is
submuitted to a methylation. We have at last the
dimethyl-phenyl-pyrazolon that constitutes antipyrine.
1t is very soluble in water, and this property permits
of administering it under the most varied forms—a
quality that is highly appreciated in pharmacy. It
must be observed, however, that, as a general thing,
solubility has no relation whatever with the quickness
of action and assimilation of a medicament. Phenace-
tine, while being but slightly soluble in water, acts
nevertheless as quickly as antipyrine.

The success of antipyrine has evoked a series of ex-
periments with the object either of preparing substi-
tute antipyrines and of analogous pyrazolons, or of
associating it chemically with other substances. In the
first order of ideas has been produced tolypyrine,
which is a paramethylated antipyrine in the phenylic
nucleus, and then chlorated, bromated, ete., antipy-
rines. In the second series antipyrine has been asso-
ciated with salicylic acid, and this has given salipyrine.
Tolysal is the salicylic combination corresponding to
tolypyrine. Apropos of hypnotics, we may mention
hypnal, which is a derivative of antipyrine and chloral.

Thalline and kairine are quinoleic products that
have been proposed likewise as antiseptics.

Among the oldest analgesics and antithermics, we
find acetanilide and antifebrin:, which are prepared
by treating aniline with anhydrous acetic acid. If,in-
stead of operating with aniline, we start from hydroxy-
lated aniline, that is to say, from a product which is
both phenol and amine, and etherify it before acety-
lation, we shall have phenacetine or phenedine.

Thymatecine is the phenedine of thymol, and exal-
gine is derived from the acetylation of methyl-aniline.

Salicylate of soda has been for some time employed
as an antirheumatic. Salicylic acid is a carboxylated
phenol, that is to say, a body that is at once phenol
and benzoic acid. It is prepared by passing a current
of carbonic acid over phenate of soda at a high tem-
perature. Several applications have been found for
its derivatives, among which may be mentioned sali-
pyrine, that we have spoken of above, and salol, which
we shall find among the antisepties.

Asaprol has the same action as salicylate of soda.
It is obtained by treating beta-naphthol with sul-
phuric acid at a low temperature. It is the sulphuric
ether of beta-naphthol. It is offered in the state of
calcium salt very soluble in water. Under the name of
abrastol it has been used as a wicrobicide.

2. Hypnotics and Various Medicaments,—One of
the most frequently employed hypnotics is chloral,
which is the hydrate of trichlorated acetaldehyde.

An endeavor has been made to associate it with vari-
ous orgaunic substances. In this way have been pre-
pared : Chloralose, which is a combination of chloral
and glucose ; hypnal, which is due to the union of one
molecule of antipyrine and one of chloral; and som-
nal, which is obtained from chloral and urethane.

Sulphonal is likewise a very efficacious hypnotic,
but its constitution has norelation with that of chloral.
Chemically, it is called the diethyl-sulphone of di-
methyl-methane. It is formed by the combination of
acetone with ethyl-mercaptan. Z77ional and tetronal
form part of the same series.

For skin diseases there have been proposed derma-
tol, which is the subgallate of bismuth ; suiphaminol,
obtained by the action of sulphur upon meta-oxidi
phenyl-amine ; resorcinol, which is a combination of
iodoform and resorcine; and lysophane, which is
chemically called triiodo-meta-cresol.

Tumenol, thioline and sulphonated thiophene are
designed for the same use.

Piperazine, a nitrated product of the closed chain
series, is diethylene diamine. One of the processes of
preparing it consists in causing ammonia to act upon
bromide of ethylene.

Orexine serves to stimulate the appetite.
hydrochlorate of phenyl-dihydro-quinazoline.

3. Antiseptics. —Among the organic antiseptics, we
find, especially, bodies with phenolic and aldehydie
functions, and halogenated derivates.

Phenol, beta-naphthol and gaiacol are characterized
by the phenolic grouping OH directly connected with
the benzolic or naphthalic nucleus.

The use of a large number of phenolic derivates has
been recommended. Thus, salol is salicylate of phenol,
and betol is the salicylate of beta-naphthol. The union
of benzoic acid with naphthol gives benzo-naphthol.

Abrastol, of which we have above spoken under the
name of asaprol, is the salt of calcium of the sul-
phuric ether of beta-naphthol. It is a microbicide at
present proposed for the preservation of wine.

Among the phenolic products of less importance, we
may mention alummnol, sozal, daphtherine, phenoline,
cresine and microcidine. lodoform is triiodated me-

It is a
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thane, analogous to chloroform as regards constitution.
This antiseptic has, as well known, an insupportable
odor. An endeavor h‘as, therefore, been made to sub-
stitute odorless and likewise iodated substances for it.
Among the bodies proposed to this effect we may men-
tion diiodoacetylene or ditodoform. In order to pre-
pare this alkaline hypoiodites are made to act upon an
aqueous solution of acetylene, or water upon a mixture
of iodine and carbide of barium, or else by treating
acetylene with iodine in the presence of an excess of
potassa at a low temperature.

There likewise exists a tetraiodo-acetylene. The
other iodated derivatives are : 7T7aumatol (iodo-cresy-
lol), aristol (iodo-thymal), éodol (tetraiodo-pyrol) and
sozotodol (diiodo-paraphenate of sodium).

Formol, which has recently been proposed as an an-
tiseptic, is form-aldehyde. It has the great advantage
of being volatile, and, consequently, of penetrating to
the very interior of the objects to be disinfected.

Ichthyol, anytine, thiol and thiolinic acid are sul-
phonated and sulphureted derivates of organic and
mineral oils employed in this state and that serve as sol-
vents for products insoluble or but slightly soluble.

Among the substances mentioned, a small number
only will doubtless receive the sanction of practice,
but the road is laid out. On the one hand, syntheses
are multiplying with the object of finding new series,
and, on the other, the natural alkaloids are the object
of numerous studies. With the means now at the dis-
posal of chemistry, it is possible to study the active
principles of digitalis, belladonna and a host of other
natural products. We shall certainly succeed in giving
such alkaloids a greater energy, perhaps new proper-
ties, and even replace them by substances of which the
syntheses will be only the results of a study of the pro-
ducts, of their reduction and of their decomposition.—
Le Genie Civil.

O

Trial of the New Warship Minneapolis.

‘When the Minneapolis returned from sea:to Phila-
delphia June 7, she carried a broom on the foretopmast
and on one of the funnels was painted the figures 2175,
which showed that the vessel is a record breaker. The
speed of 21°75 knots per hour was made in an off-shore
run under forced draught in comparatively shallow
water, burning anthracite coal. At the above speed
her shafts made 138 revolutions per minute, steam pres-
sure 160 pounds. Streams of water were kept running
over the bearings, but this was an unnecessary pre-
caution, for none of the machinery became unduly
‘heated. The Columbia, on her preliminary trial trip,
made only 2098 knots, so that the Minneapolis has
proved herself to be the speedier vessel. Mr. Cramp
said : ** I am perfectly satisfied with the showing made
to-day by the Minneapolis, and I expect her to do a
knot and a quarter better under the same conditions
as the Columbia.”

The Minneapolis, a sister ship of the commerce de-
stroyer Columbia, was launched August 12, 1893, at
Philadelphia, in the yard of Wm. Cramp & Son’s Ship
and Engine Building Company. The new vessel is
412 feet long, beam 58 feet, mean draught 22 feet 65
inches, displacement 7,350 tons, indicated horse power
21,000. The hull is steel and has a double bottom,
with considerable space between the two skins, this
space being divided by numerous bulkheads into
watertight compartments. The Minneapolis is, before
all, a commerce destroyer, and is not intended to fight,
so she is not armored. Her conning tower is of mild
steel and Ler protective deck is a variety of turtleback,
and is 4 inches thick on the sloping portion. The gun
shields are two inches thick, or only sufficient to pro-
tect the gun crews from the fire of machine guns.
Patent fuel will be stowed to a thickness of 5 feet
around the machinery. The armament consists of
one 8 inch standard breech-loading rifle, two 6 inch
rapid-fire rifles, and eight 4 inch rapid-fire rifles. The
secondary battery is composed of twelve 6 pounders,
four 1 pounders, and four Gatling guns. The vessel is
provided with five torpedo launching tubes. The 6
inch guns are loaded at one operation, as fixed ammu-
nition is used, the powder and shot being combined in
an immense cartridge, standing nearly 6 feet high.

The brag that the two new ships above mentioned
are commerce destroyers, able to overtake any other
ship afloat, remains yet to be verified. We hope the
government will subject the vessels to actual trial.
It is true the contractors have managed to squeeze a
gratifying rate of speed out of them for a short time,
everything being prepared and strained to the utmost.
But how will it be on a sea voyage? Can these
new vessels equal such merchant ships as the Cam-
pania, Lucania, Paris, New York, Majestic, Teutonic,
Bismarck, Columbia, Normannia, which make from 20
up to 2114 knots per hour on almost every voyage ?
The experience thus far had with our most highly
praised government ships is that they have never been
able after being pat into actual service to hold any-
thing like their trial trip speeds. We venture to say
that were the Columbia or the Minneapolis ordered to
keep company with such boats as the Paris or the
Campania on a voyage across the Atlantic, the uavy
ships would be left far astern.

-
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AN AUTOMATIC MOTOR.

In this motor a pivoted oscillating leverhas at its ends
buckets which alternately receiye and discharge water
as the ends of the lever rise and fall, the actual weight
of the water thus operating the motor with very little
friction and a minimum loss of power. The improve-
ment has been patented by Mr. Charles W. Johnston,
of No. 127 Pastorius Street, Geermantown, Philadel-
phia, Pa. In the illustration the motor is represented

operating a double-acting pump, which, with the mo-
tor, is arranged within a suitable open casing at the

JOHNSTON’S MOTOR.

lower side of a dam in a small stream, the small figure
being a detail view at one end of thelever with the
bucket raised. In the middle of each bucket is a valve
with downwardly extelding stem which strikes the
base of the frame when the bucket goes down, so that
the valve is unseated and the water runs out, the valve
being automatically seated when the bucket reaches
its uppermost position, where it is connected with a
water trough from a central chute. The beam is held
in position, while being filled, by a hook which auto-
matically engages a hook on a lever fulerumed in bear-
ings on the main frame, the other end of the lever
being weighted and the weight resting on a spring,
whereby the raised end of the beam is locked in place
until the water entering the bucket overbalancesthe
weighted lever. The horizontal water trough from
which the buckets are supplied is supported by swing-
ing hangers, the trough being connected by links with
elbow levers pivoted in the frame of the motor above
the highest point of oscillation, whereby the trough is
alternately shifted to supply the bucket first on one
side and then on the other. A curved guide rod
steadies the buckets in their up and down movement.
—_— 4 —— ————————
AN IMPROVED UNICYCLE.

The wheel shown in the illustration, patented by
Mr. Robert Hendrich, No. 1643 North Clark Street,
Chicago, is designed to facilitate traveling at a high
rate of speed, while being of comparatively durable and
simple construction. The rim has a cushion tire, two
outwardly curved
webs from which
form a casing or
cage for the rider,

forming spokes con-
nected with central
hubs in which is a
shaft on which is
loosely hung a frame
carrying a seat for
the rider. In the
forward lower end of
the frame are also
journals in which
turns the ecrank
shaft, with crank
arms engaged by the
feet of the rider in
the usual way, the
sprocket chains con-
. necting with wheels

on the main shaft on

pposite sides of the
seat and within the hubs, whereby the wheel is rotated.

The brake shoe is on the lower end of a vertically
arranged fork, the upper end of each arm of which
has a handle in easy reach of the rider, while springs
on the fork arms normally hold the brake shoe out
of contact with the rim. The wheel is held in up-
right position at rest by two rods sliding in vertical
guides on the frame, the lower forked ends of the rods
being normally held out of contact with the ground
by springs, and the rods being pressed down into the
ground by means of handles at each side of the sad-
dle. At the lower extremity of the frame is a basket
to hold packages, ete., and connected with the basket

HENDRICH’S UNICYCLE.

the webs preferably |

is a rod on which is held an adjustable weight to
counterbalance the weight of the rider on the seat.
That the rider may readily pass in or out of the cage,
one of the spokes on each side is connected with the
hub by means of a hinge, the outer end of the hinged
spoke engaging a keeper on the side of the rim by
means of a spring latch. The steering is readily
effected by the rider bending to one side or the other.
The Late Captain Eads and the IManchester
Canal.

Inthe summer of 1884, exactly ten years ago, Cap-
tain Eads, one of the most eminent civil engineers of
America, came over to give his opinionabout the Man-
chester Canal, the inauguration of which is one of the
memorable events of this year. Captain Eads it was
who constructed the famous bridge over the Missis-
sippi at St. Louis. It was he who built the jetties
which enable deep water to be always counted on at
the mouth of the Mississippi below New Orleans. The
first public move in favor of the Manchester Canal was
a meeting at Didsbury, near Manchester, in 1882. Cap-
tain Eads, before his examination by the Parliamen-
tary committee, had thoroughly made himself ac-
quainted with the whole region between Liverpool and
Manchester. He had made maps of the bottom of the
Mersey, and of the sea floor at the mouth of the river.
He had nodoubt as to the success of the enterprise
which Mr. Adamson, the English engineer, had un-
dertaken. The few survivors of that committee must
remember the clear and decisive testimony of the
American engineer. He knew nothing about the ri-
valries of Liverpool and Manchester, "and gave no
thought about the alleged saving of time or distance
or cost in bringing passengers or freight or enlarging
the water line for ships and trade. His oneidea was
that a vast new seaport would be made in a region of
vast population, which would enable the produce of
all the world to be brought to the people without
break or change. He did not live to see the comple-

tion of the work, but his name is worthy of remem- .,

brance amid the triumphant celebrations.—Leisure
Hour.
—_— ——atr—
An Electrical Self=acting Rudder for Ships.

An interesting device by Mr. Bersier is desecribed in
L’Ind. Elec. The object is to operate the rudder of
large vessels automatically by the compass directly
without the use of the usual seaman. Attention is
called to the fact that the errors in the ordinary
method aré scarcely less than from 1 to 2 degrees, cor-
responding to a lateral error of about 12 miles per day.
With the present method greater accuracy is said tobe
possible; the standard compass is used and a current
from a Ruhmkorff coil is passed from the pivot of the
needle to the north poie extremity, whence sparks of 3
millimeters’ length pass to one of two semicircular
pieces of aluminum insulated from each other, the gap
between them being set to the desired sailing direction.
‘When the spark passes to one of these the current, by
means of a relay, starts a motor in one direction, which
in turn operates the rudder, while if the spark passes
to the other piece, it moves the rudder in the other di-
rection. The apparatushasbeen in use for two months
on the steamer Neptune, and it operated very success-
fully. An additional device is mentioned, in which
these sparks pass through a strip of paper, by means
of which the record is automatically kept.

—~p—

AN IMPROVED BICYCLE CRANK,

This crank, which was patented about a year ago,
has attracted not a little attention among wheelmen,
and seems to have given a good deal of satisfaction.
As will be seen from the illustration, the erank is bent
on about a quarter circle, and when much pressure is
put upon the pedal the crank begins to straighten out,
thuslengthening it and producing a longer leverage,
with correspondingly greater
power. It is claimed in this

AN IMPROVED FARM GATE.,

According to the improvement shown in the ilfus-
tration, which has been patented by Mr. Richard T.
Mulcahy, of Rosenberg, Tex., the gate is supported
centrally on a pivot post and adapted to be swung in
either direction by levers and pull cords, the improve-
ment being also applicable to a single gate. At the
front and rear of the center of the gate opening are
standards in alignment with the swing post, and
above the top rail of the gate, at each side of the
swing post, is pivoted a latch, the latches being guided
in studs or standards on the gate and engaging keepers
on opposite sides of the keeper posts. Each of these
upper latches is also connected near its outer end by a
vertical rod or link with a similar lower latch pivoted
on the lower rail of the gate, and engaging a similar
lower keeper oun one of the keeper posts. Above the

gate, on each side of the swing post, are fulerumed
bell crank or elbow levers, each of which is connected,
at each end, by a link, with one end of alever centrally
fulecrumed on one of the standards in alignment with
the swing post, each of these standards being also
provided with upper and lower keepers adapted to en-
On the central latch

gage the latches on the gate.

MULCAHY'S FARM GATE

guide of each gate is also fulcrumed an elbow lever
connected through a link by one of its members with
one of the members of each of the elbow levers on
the swing post, the other member of the elbow lever
on the lateh guide being connected with one of the
latches on the gate. From each end of the levers
pivoted on the standards at each side of the gate hang
down pull cords, by means of which one approachinug
the gate on foot or in a carriage, from either direction,
may, by pulling on one of the cords, actuate the levers
on the central swing post, thereby first raising the
latches and then swinging the gate open until the
latches engage the keepers upon one of the standards.
In opening the gate, the lever upon the standard is
moved to a diagonal position by a slightly forward
pull, and the gate is closed, after passing through, by
a corresponding backward pull.
——— .t r—
A New Electric Lighthouse.

The present Fire Island light on the south shore
of Long Island is shortly to be replaced by a great
electric light, said to be the largest ever made. It
is claimed that it will have a brilliancy equal to twenty-
five millions of candles. The lighthouse is 168 feet
high and it is expected the light can be seen at a dis-
tance of 25 miles.

way to have greater advan-
tages for hill climbing than
any of the changeable speed
gears, as there are no extra
pieces to be attended to or
get out of order, and the
crank itself is made of a spe-
cial quality of tempered
spring steel, which cannot
ordinarily be broken or per-
manently bent. In riding
rough roads, also, it cushions
the jolt, so that the vibration
is nearly all absorbed without
being transmitted to the
body, rendering such travel
much more comfortable than
is possible with the ordinary
straight crank. These ellip-
tical cranks are a special fea-
ture to be found only on the

Ide bicycles, manufactured

by the F. F. Ide Manufactur-
ing Co., Peoria, 1ll.
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THE ELLIPTICAL SPRING CRANK OF THE

IDE BICYCLE.
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THE FIREPROOF BUILDING CONSTRUCTION OF THE
NEW JERSEY WIRE CLOTH COMPANY,

Fireproof building construction, as usually executed,
involves the use of a very heavy mass of material. By
this weight nothing is really gained and the building
has to be made of additional strength to support the
fireproof elements. Another feature of such construc-
tion is, if we may so express it, the inflexibility of the
materials used, which do not lend themselves to any va-
riety of design for special cases. Everything has to be
fixed before the materials leave the factory. In the
cut accompanying this article we present the fireproof
method of construction introduced by the New Jersey
Wire Cloth Co., of Trenton, N. J., methods which are
now being employed to great advantage in the new
Broad Street station of the Pennsylvania Railroad in
Philadelphia, Pa. Our illustrations represent princi-
pally the work actually executed in that building and
show how admirably the system lends itself to ornate
and massive design.

Figs. 1, 2, and 3 show floor and ceiling construction.
A curved piece of wire cloth, stiffened by transverse
and longitudinal ribs of light iron rod, spans the in-
terval between two wall beams. On the wire cloth
thus established cement concrete is deposited and
hardens, giving a floor of very great strength and far

SRR
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tion rods bent to the proper profile and by wire gauze
laced thereto, a framework is produced for plastering
by which the heavy double ceiling beam is produced,
whose massive effect is so well rendered in the cut.

In Fig. 6 is shown round and square column work,
the wire gauze with cross section rods and longitudinal
rods being studded off from the iron column by special
clips. The large columuns of Fig. 5 are built up from
the iron core by the methods illustrated in this cut.

Fig. 7 shows a construction of a heavy cornice,
where is shown in detail the use of the cross section
rod or profile piece. It is made of light iron, bent by
hand and in the building on a shaping plate to the de-
sired outline. It takes but a few seconds to make one
of these profile pieces. They are held in place by
clamps attached to the beams and by suspension
pieces. Longitudinal rods are fastened to their angles ;
on this framework wire gauze is placed, and all isthen
ready for the plaster, which in part of the cut isshown
applied.

Another interesting feature of the work appears in
this cut, which is its adaptability to electric light work.
At the desired intervals in the cove of the cornice holes
are cut, through which wires for lamps are laid. Back
of the wire cloth is ample room for the cables. This

square board shown in the cut serves for the attach-

MATERIALS

like one used to such experiments. When the electric
current was turned on the gastrograph gave a * whirr-
tick-tick ” like a stock indicator and a long paper tape
was unrolled on which the motions were recorded by
long or short lines.

The second man operated upon was a patient who
was under treatment for catarrh of the stomach. This
patient swallowed the brass ball and the coil of elec-
tric wire with difficulty, and took frequent draughts of
water. The gastrograph was set in motion and the
slow action of this patient’s digestive organs was ap-
parent.

The medical men were invited from their seats to in-
spect the indicator at short range. The novelty of the
apparatus and the experiment caused the members of
the society to crowd around the operating physician
and his willing subject. The taking of the brass ball
from the patient’s stomach was no easy task, but the
doctor pulled with care, and the bulb was finally ex-
tracted from the man’s throat, much to his apparent
relief. :

A Fraudulent DMat,

A new cheat in the form of a floor mat has been
introduced recently, and owing to the attractive ap-
pearance of the mat it is meeting with ready sale.

THE FIREPROOF BUILDING CONSTRUCTION OF THE NEW JERSEY WIRE CLOTH COMPANY.

lighter than the usual construction. The ceiling may
be treated in several ways. In Fig. 1 the flat ceiling
is shown, on which a flat sheet of wire cloth is sup-
ported by tension rods extending from Ib to Ib, which
rods are stiffened by suspending wires running from
the arch above them. The wire cloth is fastened to
the supporting rods by short pieces of wire, and its
surface is plastered, giving a flush ceiling. Fig. 2 shows
an arch plastering where the flat sheet of wire gauze is
dispensed with, and a ceiling consisting of a series of
arches results.

In Fig. 3a modification of the design is shown, in
which an angle iron running longitudinally and sus-
pended rigidly from the arch above is used to support
and stiffen the wire cloth. The transverse rods are at-
tached by clips to the lower flange of the I beams, and
in the small cut of ‘“‘materials ” this clip arrangement
is shown. If tension rods are used instead of the clip
rods, special clips are employed for their ends. Such
a tension rod with its clips is also shown among the
cuts of material.

Fig. 4 shows a fireproof partition consisting of angle
iron risers, wire cloth with rods woven into it at inter-
vals of 74 inches, and plaster. Such a partition, 2
inches thick, is amply thick for all purposesand in-
volves & great saving of space.

Fig. 5 shows a more elaborate piece of construction.
Here the actual frame of the building includes a single
horizontal I beam. By longitudinal rods, by cross sec-

ment of the lamp socket. It is entirely concealed by
the application of the plaster. In the cut of the mate-
rials are shown the sections generally employed, which,
it will be observed, are of ordinary merchant iron. The
Pennsylvania station presented an admirable field for
the system, and its capabilities have been taken full
advantage of by the architect.

—— O ——————————————
'The Gastrograph,

At a meeting of the Medical Society of the County
of New York, held in the Academy of Medicine, on
Monday evening, May 28, Dr. Max Einhorn read a
paper entitléd ** Demonstration of the Gastrograph.”

The gastrograph, inappearance, bore a resemblance
to a stock indicator, but was constructed to record the
motions in the stomach of a patient under treatment.
The movements of the food while it is undergoing
chemical action are carefully and minutely recorded by
means of electricity.

Two of Dr. Einhorn’s patients were brought before
the members of the society. A dry electric battery
was connected with the apparatus, and a brass ball at
the end of an electric wire was put into the mouth of
one of the subjects and swallowed. A connection was
then made with the electric wire from the patient’s
stomach and the apparatus.

The patient first operated upon wasa healthy medical
student, who swallowed the electric coil and a bulb

© 1894 SCIENTIFIC AMERICAN, INC

Butthe whole thing is a fraud. The mats are supposed
to be made of textile materials, but nothing else than
cheap wood stock paper yarns are used in their con-
struction. The mats are selling for $1.50 apiece for
the common door size, but in reality they are not worth
25 cents.

Themats are intended for use in front of doorin
sitting rooms, libraries, etec. They are made as fol-
lows:

The cheapest of wood pulp is procured from the
pulp mill and taken'to the establishment in which the
mats are made. The pulp is run off into strands
through tubes and rendered about the size of common
weaving yarns. These strands are polished and coated
with an application consisting of tallow, glue borax,
and oneor two other ingredients, so as to make the
threads elastic. Then the yarns are woven into the
form of a mat.

Around the edges of the mat is sewn a fairly good
border of substantial textile material, evidently so as
to help deceive. The border costs more than the mat.
The paper stock is very cheap. Such mats can be
madefor a few cents apiece. They areselling for $1.50.
The mats look well, but they will not last. A little
water turns the material back to pulp. Dampness
affects the texture. When trod uncn, the strands, if
dry and stiff, break and become worthless. The mats
are still in the experimental stage, but may get into
the general market soon.—Commercial Bulletin.
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Culture of Plants Under Colored Glass,

The influence exerted by colored glass upon the de-
velopment of plants is a subject that has attracted at-
tention for a long time. All luminous radiations are
far from presenting the same efficiency in foreing the
growth of plants. The most recent work done in this
line of research is due to Mr. Villon, who, in the first
place, instituted a series of laboratory experiments.
He placed some potted plants in a large, well ventilated
case, presenting all the conditions beneficial to their
proper development. The panes of glass of this case
could be easily replaced by others of different colors.
His experiments were made upon the following kinds
of glass: (1) White glass; (2) uranium glass absorbing
light ; (8) blue glass colored with cobalt, allowing only
the red and ultra-violet to pass; (4) blue glass colored
with copper, allowing the ultra-violet to pass and ab-
sorbing the extreme red rays; (5) red glass colored
with protoxide of copper, absorbing all the colors of
the spectrum between red and blue; (6) glass made
orange color by a coating of bichromate of potash and
allowing only yellow and red to pass; (7) violet glass
colored with manganese, absorbing the yellow and
blue ; (8) green glass colored with protoxide of iron, ab-
sorbing the red rays; and (9) glass covered with a thin
layer of silver, allowing only the blue rays to pass.
The results obtained are found in the following table,
where the growth of the plants under white glass is
represented by 100 :

Culture under white glass......oviveuieiiiiiriiaieinioniiennes

L ¢ bichromated orange glass
manganese violet glass..........
cobalt blue glass........covviiiinnnnnnn.
copperblue glass....vvveee ciiiiiiieiienen e
silvered glass........cceveieirencrecicrcicnoens
uranium glass....eeeeeienrsnecnonecs secennnnae
gilded glasB... ... .. ciiiiiiiieiiioiiiaiaiees

red (protoxide of copper) glags....... «..civuenn
green (protoxide of iron) glass.....ocevviivunans

It must be concluded from these figures that the
light that favors vegetation best is the orangelight of
the chromic glass and the violet light of the manganic;
and, as the radiations that these glasses allow to pass
are the red ones, it is, in definitive, red that is most
favorable to the development of plants.

Mr. Villon has made some new experiments, whence
it results that the best light is that which traverses
manganese violet glass, that is to say, that which con-
tains the red, the violet and the calorific rays. These
latter experiments were made upon the grapevine, or-
namental flowering plants, the useful ferments (yeast
~f heor ferment of wine, butyric fernients, ete.), and,
finally, upon silkworms, which are more vigorous
when they are raised in a room lighted by violet glass.
—Magasin Pittoresque.

Evolution of the Match.

The lucifer match has attained its present high state
of perfection by a long series of inventions of various
degrees of merit, the most important of which resulted
from the progress of chemical science. Starting from
the ingenious tinder box and lyrstan of our Saxon an-
cestors, the first attempt, so far as I know, to improve
on the old sulphur match was made in 1805 by Chancel,
a French chemist, who tipped cedar splints with a
paste of chlorate of potash andsugar. On dippingone
of these matches into a little bottle containing asbestos
wetted with sulphuric acid and withdrawing it, it burst
into flame. The contrivance was intro-
duced into England some time after the
battle of Waterloo, and wassold at a high
price under the name of Prometheans.
I remember being struck with amazement
when I saw a mateh thus ignited. Some
time after this a man named Heurtner
opened a shop on the Strand, opposite
the church of St. Clement Dane. It was
named the Lighthouse, and he added
this insceription to the mural literature of
London: ‘“To save your knuckles, time
and trouble, use Heurtner’s euperion.”

An ornamental open moirée metallique
box containing fifty matches and the sul-
phuric acid asbestos bottle was sold for
one shilling. It had a large sale, and
was known in the kitchen as the Hugh
Perry. Heurtner also brought out vesu-
vians, consisting of a cartridge containing
chlorate of potash and sugar, and a glass
bead full of sulphuric acid. On pressing
the end with a pair of nippers, the bead
was crushed and the paste burst into
flame. This contrivance was afterward
more fully and usefully employed for firing the gun-
powder in the railway fog signals. We now come to
Walker. He was a druggist at Stockton-on-Tees, and
in 1827 produced what he called congreves, never mak-
ing use of the word lucifer, which was not yet applied
to matches. His splints were first dipped in sulphur
and then tipped with the chlorate of potash paste, in
which gum was substituted for sugar, and there was
added a small quantity of sulphide of antimony. The
match was ignited by being drawn through a fold of
sand paper, with pressure; but it often happened that

the tipped part was torn off without igniting, or, if
ignited, it sometimes scattered balls of fire about, burn-
ing the carpet and even igniting a lady’s dress. These
matches were held to be so dangerous that they were
prohibited by law in France and Germany. The first
grand improvement in the manufacture took place in
1833 by the introduction of phosphorus into the paste,
and this seems to have suggested the word lucifer,
which the match has ever sinceretained. When phos-
phorus was first introduced to the match maker its
price was four guineas a pound, but the demand be-
came so great it had to be manufactured by the ton,
and the price fell to half-a-erown a pound.—Notes and
Queries, London.

e r—
A TOY CART.
This simple toy for the diversion of children has
been patented by Mr. Paxton Pollard, a deaf mute

POLLARD’S TOY CART.

printer, of No. 89 Main Street, Norfolk, Va. When
the cartis drawn along, either forward or backward,
the figures are caused to bend or bow simultaneously,
and at the same time, by the compression and escape
of air, through drum-like pedestals beneath the figures
in the cart body, a whistling or squawking noise is
made. The figures may be of any desired grotesque
shape, formed of paper or other suitable material, and
in each is a spiral spring, normally holding the imnages
upright. The pedestals, of which a sectional view is
shown in the small figure, have each an upper and
lower head and a covering of thin skin or something
similar, and in each is a coil spring, while in each
upper head is a small opening covered by a thin metal-
lic tongue, arranged to vibrate rapidly on the passage
of air through the opening. 'The upper portions of
the two figures are connected by a transverse rod, and
thisrod is centrally connected by cord or rod with a
crank in the central portion of the axle, whereby the
figures are made to bend or bow as the cart is drawn
along.

O
>—+@

AN OSCILLATING DEVICE FOR VEHICLES.

Mr. E. M. Crane, of the Thompson Carriage Com-
pany, Oshkosh, Wis., has patented a device adapted
to permit the tilting of the axle and spring of a vehi-
cle, when a wheel passes over an obstruction or into a
depression, without disturbing the equilibrium of the
carriage body, as shown in the illustration. The
ordinary crossbar is attached to the front end of the

-

CRANE'S OSCILLATING DEVICE FOR VEHICLES,

body by loops, permitting the low hanging of the body,
and the bar is rigidly attached centrally to a bifurcated
pendent connecting and guiding device embracing the
leaves of the upper half of the spring. The bottom plate
of the device, on which the upper half of the spring
bears, has at its center a downwardly depending lug, in
which is an eye for the passage of a bolt, the plate form-
ing a pivotal support or means of oscillation. The whole
construction is designed to bring the pivotal bearing
as low as practicable, permitting maximum oscillation
of the gear part.
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Ants as Bridge Builders.

The following story, told by an eyewitness to the
Rocky Mountain News, is entitled to a place among
the instances of intelligence among the lower animals.
A cook was much annoyed to find his pastry shelves
attacked by ants. By careful watching it was discov-
ered that they came out twice a day in search of food,
at about seven in the morning and four in the after-
noon. How were the pies to be protected against the
invaders? He did not have long to wait, for at 6:50
o’clock he noticed that off in the left hand corner of
the pantry was a line of ants slowly making their way
in the direction of the pies. They seemed like a vast
army coming forth to attack an enemy. Infront was
a leader, who was larger than any of the others, and
who always kept a little ahead of his troops. They
were of the sort known as the medium-sized red ant,
which is regarded as the most intelligent of its kind,
whose scientific name is Formica rubra.

About forty ants out of five hundred stepped out and
joined the leader. The general and his aids held a
council, and then proceeded to examine the circle of
molasses. Certain portions of it seemed to be assigned
to the different ants, and each selected unerringly the
pointsin the section under his charge where the stream
of molasses was narrowest. Then the leader made his
tour of inspection. The order to march was given, and
the ants all made their way to a holein the wall, at
which thé plastering was loose. Here they broke
ranks, and set about carrying pieces of plaster to the
place in the molasses which had been agreed upon as
the narrowest. To and fro they went from the nail
hole to the molasses, until, at 11:30 o’clock, they had
thrown a bridge across. Then they formed them-
selves in line again, and marched over, and by 11:45
every ant of the foraging expedition was contentedly
eating pie. )

4O

Compressed Air Pevices.

Mr. F. M. Twombly, master mechanic of the Old
Colony at Roxbury, Mass., related some of his experi-
ences with compressed air devices in shopwork at the
May meeting of the New England Railroad Club, as
reported in the National Car Builder. Hesaid: I
commenced the use of compressed air some two and a
half years ago. The first thing I did was to make a
hoist out of brass tubing, using for a piston rod cold-
rolled steel shafting. I constructed the hoist for ex-
perimenting. At that time we were taking up our
rails on the Providence division, and they were to be
shipped to Cape Cod for a second track. We had to
drill two holesin each end of the rail, and two men
were employed with a suspended drill for this purpose,
one man receiving $1.50 a day and the other one $1.75
a day, and at night they were pretty tired with their
work. The rails were raised with a chain and fall,
which had a one ton lift, and cost $35. "r}‘he hoist
which I constructed and put upon this w . cost $28.
I kept an account of the whole matter, a * Jound that
the hoist paid for itself in 15 days. I p. .ap hoists all
over the shop for lifting all kinds of machinery and 42
inch passenger wheels. Irigged a radial run hoist for
various uses, and I propose to put up one in place of
the derrick we have been using. I have used the air
for elevating purposes, for lifting a cab through the
floor, laying the hoist horizontally. The power can
be multiplied or divided, as on any block and fall.
The one we use for lifting through the
floor has a cylinder 15 feet long. In the
first hoist I spoke of, the diameter of the
tube was six inches and its capacity 1,500
pounds. I put a cylinder under the floor
of the room to lift up wheels. 1 force
oil out of the barrels into the tank by
means of this power, using a sliding pipe,
letting a little compressed air on top of
the oil in the barrel, and it is forced into
the tank. A barrel of water can be
emptied very quickly in that way. I am
constructing a machine to take sand into
a tank the same as water. In the tank
shop, where we build tanks for the whole
system, we construct a great many, and
they are ibuilt upside down. We have
formerly turned them over with a block
and fall, but now we have got some hoists
to handle those tanks by means of air. 1
use this power on a copying press ; also to
force oil onto a bolt when cutting it. I
take an auxiliary reservoir and fill it with
oil, letting a little compressed air onto
the oil, and it can be applied to the
work as you like, and when you want to run it into
the tank again you remove the pressure and let it run
back by gravitation.

There are thousands of things it can be used for, and
thereis no difficulty in running it up and down the
yard; it isonly the cost of the pipe and the slightlabor
of putting it down. I have an overhead railroad in
the yard, with hoists to load and unload cars, and for
taking ashes out of tubsinto cars, and I use this power
in many other ways. I am indebted to Mr. Medway
for the plansfor a pit for a pneumatic turntable.
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THE HUDSON RIVER BRIDGE OF THE NEW YORK
AND NEW JERSEY BRIDGE COMPANY.

In the engineering history of the world certain
bridges seem to occupy the position of milestones of
progress, each indicating for its own time the limit of
engineering skill and daring, only to be replaced and
superseded by the new. Especially is this the case
with iron and steel bridges. Fairbairn’s and Stephen-
son’s tubular structures excited in their time the great-
est admiration, while to-day the system is quite dis-
carded. The Menai Strait bridge, called the Britannia
bridge, one of the greatest triumphs of Robert Stephen-
son, a wrought iron rectangular tube, varying from 30
to 22 feet 9 inches in height and 13 feet 8 inches in
width, with two maximum clear spans of 460 feet each,
was completed forty-four years ago, and was long re-
garded as the greatest bridge in the world. The
opposite of the tubular type is the suspension bridge,
of which the great Roebling left two grand examples
as monumnents for himself in this country—the Niagara
railroad suspension bridge—821 feet from center to
center of piers, and the East River suspension bridge,
1.595 feet 6 inches span, connecting this city and
Brooklyn. Years of use of these structures have
shown what may be expected of suspension bridges.

Next, what is really a very old type, the cantilever,
began to come more to the front. The idea of
balancing a double truss on its center, and building
out to right and left over space, dispensing with false
work, was an attractive one, and to-day this is the
prominent type of large bridge. The world’s greatest
bridge, the only one surpassing in span the beautiful
East River structure, is a cantilever. This is the Forth
bridge, in Scotland, which, some 200 feet more in span
than the East River bridge, stands as an example at
once of daring of execution and of ugliness of design.
For, by concentrating the structure in the cantilevers,
and employing a very small central truss, utter dispro-
portion has been brought about.

We illustrate in this issue the proposed bridge of the
New York and New Jersey Bridge Company, designed
to cross the Hudson River at about the line of Sixty-
ninth Street, in this city. In it is found an example of
how a cantilever bridge can beredeemed from ugliness,
for, though it is in one sense the extreme development
of the type, it resembles in its lines a suspension
bridge. When this is erected the Forth bridge will
have to take second place, the new bridge having a
central span over 400 feet longer than that of the
Scotch structure. It is the design of the Union Bridge
Company, of this city. .

Each of the main piers, which are of steel and are
two in number, have four main members, rising in
parabolic curves from its bases, each of which bases
defines a square, measuring from center to center of
corner piers 200 feet on each side, up to another square
at the top, measuring 80 feet on each side. The bases
of these corner members rest on cones, which are car-
ried by four steel tubes, each 80 feet in diameter, and
sunk to a sufficient depth in the river bottom. The
greatest depth will be about 210 feet from high water
level. These tubes, after sinking, are to be filled with
concrete, and most of the weight of the bridge is to
be carried by eight of them, four for a pier. Each of
the main members or risers of the pier, which look so
light and graceful in the illustration, is to be 15 feet
square, of box girder type, so that each will be about
as big in section as the entire tube of the Britannia
bridge. Were one of them placed on the ground, a
train of cars could pass safely through it. The piers
rise 536 feet above high water. The top of the sup-
porting cones are 30 feet above it.

From the piers the main span starts at an elevation
of 150 feet above high water, and in three equal bays
covers a space of 2,300 feet from center to center of piers,
giving a clear span of 2,020 feet. The railroad trains
shown on the bridge in the illustration give a good
idea of the dimensions of its members. Itis enough to
state that the bottom chords are to be 15 feet high,
and that from the top of the towers the tension bars
start off, 48 in number for each side, each bar being
12 inches deep and 314 inches thick. If these were
consolidated, they would give a beam over 12 inches
by 12 feet in cross section of so)id steel. i

The piers, as has been stated, rise with a parabolic
curve, concave outward. The floor has a similar
curve lying in the horizontal plane, as it narrows from
a width of 140 feet at the pier to a width of 80 feet
before the central truss is reached. The effect of this
is peculiar. It brings the upper tension members
into absolute parallelism throughout. These in con-
tour resemble the cables of a suspension bridge, and
each occupies a vertical plane. There are other ten-
sion members, roughly speaking, of the reverse con-
tour, running from three intermediate points on the
pier risers to three points on the bottom chord of the
bridge. The disposition is such that each of these
members is parallel with the corresponding oneson the
other side, starting from points on the pier where it is
of widths equal to the widths of thefloor at the points
where each tension member terminates.

The central truss carried by the cantilevers is 720
feet long and 160 feet in depth,
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The eastern main pier is shown placed even with the
pier head line of New York City; the western main
pier is well out in the river. The eastern abutment
pier is located nearly 1,050 feet back from the New
York pierhead line ; the western one is to be even with
the pier head line on the New Jersey shore.

The trusses spanning the shore intervals, each of
910 feet in length, center to center of pier bases, are
not heavy enough to balance the river span, the cen-
tral truss going to establish a great excess of weight
on the river side. Accordingly the four abutment
piers are hollow ; the end of the shore trusses are to
rest on rollers or some equivalent on the tops of these
piers and are to be held down by pig iron weights sus-
pended from their ends and hanging within these
piers. An aggregate weight of thirty million pounds
will be needed for these weights alone.

The floor of the bridge, which is practically level, will
vary in width from 140 feet at the piers to 80 feet at
the center. It will accommodate six tracks. It will
have noroadway for carriages and no public foot-path.

The total length of the bridge, exclusive of ap-
proaches, is 4,120 feet, center to center of end piers.

The small proportions of a railroad train compared
to the size of the bridge have already been adverted to.
This fact is well brought out in the calculations for
the strength of the members of the bridge. Calculated
to be self-sustaining, its factor of safety alone is enough
to take care of any cars running over it. Its construc-
tion by the regulation methods will be an impressive
spectacle, after the two center span cantilevers will
have reached their limit and the parts of the center
truss begin to close the gap. At one time there will be

roverhangs of 1,000 feet each from both sides.

The approaches on the New York side will be com-
mensurate with the size of the structure. Facing on
Seventh Avenue at its intersection with Broadway,
with a total front of 462 feet, will be two hotels with
the station entrance between them. From Seventh
Avenue the hotel and station buildings are to be run
to the westward, diminishing in width until a total
length of 1,700 feet is attained. Running parallel with
Forty-third Street to Seventh Avenue, then curving
up toward Fortye-sixth Street, and running parallel
with it until near Eleventh Avenue, the tracks are to
go north parallel with the last named avenue until
they sweep around upon the bridge.

It is a somewhat striking fact that of the many
travelers who go to the westward from New York City
cdaily, all have sooner or later to cross the Hudson
River. At present it is crossed by inconvenient ferries
at this city and by a bridge at Albany nearly 150 miles
to the north. The Poughkeepsie bridge does but
little for travelers. The new bridge with its six tracks
and with the great terminal station will enable the
traveler to start directly from New York City by rail
for all points to the south and west, to Philadelphia,
New Orleans, Chicago or Yokohama, without going
north 150 miles to cross the intervening waters of the
Hudson River.

On June 5 the United States Senate passed an amend-
ed bill, authorizing the construction of the bridge, and
placing the matter in the hands of the Secretary of War,
as regards approval of the recommendations of .the
Board of Engineers. On June 6 the House of Repre-
sentatives passed it, and it has been signed by the
President. A period of ten years is allowed for the
completion of the structure.

—————t—-—
Novelties in Photography.

In the courge of an article recently contributed to
Le Monde Illustré, the Photographic News says the
writer, M. Henri Coupin, makes the following remarks
concerning the work of M. Marey and others :

‘We know what a change M. Marey, the learned pro-
fessor in the College of France, has brought into physi-
ology, physics, and art by chronography, which con-

sists in photographing a moving object at almost
imperceptible intervals. After having studied in all
its details the progress of a man and horse, as well as |
the flight of birds, M. Marey has applied himself to ani-
mals more difficult to handle, such as serpents, eels,
insects, spiders, scorpions, etc. For each of these it
was necessary to take instantaneous photographs, and
even more important to have recourse to peculiar con-
ditions of light. This consists in lighting the creature
above and below in such a manner that in the separa-
tion from its silhouette the insect throws its shadow
forward on the track that it is crossing. This shadow
gives us some information about the position of the
claws; when they are placed on the ground, the repre-
sentation of the claws themselves and the shadows
touch each other at the extremities. We can also see
that the insect always rests on three claws, while the
three others are moving, the claws resting on the
ground forming a triangular base formed by the first
and third claws on one side and the middle claw on
the opposite side

Notwithstanding the difference of the medium in
which they live, the eel and the adder progress in the
same fashion; there is no difference, only in the ampli-
tude of the undulations.

With the toad a curious fact is observed : aslong as
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it isin the tadpole state, that is, whileit has a tail, the
feet move more by successive expansions. Later, when
the tail has fallen off, the hind feet move exactly as a
man’s limbs do when he is swimming.

M. Marey has not confined himself to the study of
animals: he has set himself to a more arduous task—
photographing the movement of liquids. For this he
uses an elliptical tube whose walls for a part of their
length are rectilinear and formed of glass. Water is
put into this spout and a black cloth is placed in the
center of the receiver; the camera has been previously
united to the receiver by a hollow pyramid of dark
curtains. By lighting the receiver from below, the
edge of the water alone is luminous, and can conse-
quently be photographed. By agitating the water, the
movements of the surface of the water can be given.
““When,” says M. Marey, ‘‘ we wish to photograph the
movements which are going on in the interior part of
the liquid, we make them visible by means of little
shining bodies in suspension in the water on which
the solar light shines brightly. For this purpose we
have wax melted in suitable proportions; its density is
less than water, and we add resin, whose density is
greater; then with this plastic materiala great number
of little balls are made and silvered by a process used
in pharmacy. These brilliant pearls must be a little
denser than fresh water, so that if we put them in it,
they go slowly to the bottom. It is sufficient then to
add gradually in the tube a certain quantity of salt
water, so that the shining pearls are suspended in the
mixture; the equilibrium or disposition is not im-
portant. When this is accomplished, miniature temn-
pests are provoked in the receiver, and photographs
are taken rapidly. This has not been applied to any
practical purpose, but we must never despair in mat-
ters of science. While studying the angles of the crys-
tals of tartaric acid, Pasteur was led to a cure of hy-
drophobia and many other diseases; perhaps while
studying the liquid waves some one may learn to con-
quer tempests, or at least to control seasickness.

The inmost recesses of the eye are of much interest to
a physician. M. Guilloz has just found a simple way
of photographing it with sufficient clearness. The dif-
ficulty consists chiefly in eliminating the reflections
produced by the cornea and the crystalline humor of
the eye; this is gotrid of by putting a lens before the
eye. The head of the patient is kept immovable by
means of a head rest. In the darkroom an inclined
mirror is arranged which reflects back the image on a
piece of ground glass placed on the upper part. The
sensitive plate is placed behind the mirror so as to
shield it from all light. When the reflecticn shows
clearly on the ground glass, the mirror is raised. This
movement uncovers the sensitive plate; at the same
moment an explosive cylinder of magnesium is fired,
which produces a dazzling effect. The inmost part of
the eye is photographed with all its details. The eye
being the mirror of the soul, these photographs may
be of use in showing the character and disposition of
individuals; possibly with fortune tellers they will
take the place of the lines of the hand or tea grounds.

How can you find out whether a postage stamp has
been used or not ? Photograph it. If the postmark
has been obliterated, the blue or green color will not
make any impression on the plate, while the black
traces of the obliteration will appear with great clear-
ness. Even when the stamp has been well washed and
no trace of the obliteration can be seen by the naked
eye or through the microscope, the photograph will
show very clearly the two concentric circles of the
stamp, the date, and even the name of the locality.

There is another way, which does not belongto pho-
tography, but it is more precise. ‘‘It consists,” Messrs.
Renard and Lebarre write, ‘‘in plunging the stamp for
a few seconds into a boiling solution of five grains of
caustic potash in one hundred cubic centimeters of a
mixture of equal parts of water and alecohol. The blue

i or green color disappears completely; it is then washed

in water, next in water acidulated with acetic acid,
t:en in water again, and lastly, carefully dried. On
the discolored face of the stamp the marks of the ob-
literation can be discerned very plainly.” This process
is more sensitive than the preceding. Two stamps,
which indeed had not disclosed anything by the pho-
tographic method, showed after the treatment by pot-
ash traces of the obliteration. The only inconvenience
of this method is that it changes the stamp, which the
experiment by photography does not disturb;so it is
wise not to try this unless the photographiec trial has
given no result. When the stamp proves to have been
a good one, we shall certainly regret our curiosity.

In closing this review, let us cite M. Zenger’s experi-
ences. He had the novel idea of photographing dark-
ness. Two hours before midnight he placed himself
before a window opening on the Lake of Geneva, and
pointed his camera at—what he did not see. In de-
veloping the plate. he perceived with astonishment
that the lake and Mont Blanc were reproduced. M.
Zenger probably did not know the fact that for some
time stars invisible to the naked eye had been photo-
graphed, and that microscopic photography reveals
everyday details that visual acuteness would be in-
capable of discovering.
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A NEW COMPOUND LOCOMOTIVE.

To gain at one step greater simplicity with increased
efficiency is invention of the highest order. It is often
easier to arrive at results through complexity of parts
than to reduce an invention to the fewest and simplest
elements.

These truisms find no better illustration than that
afforded by the development of the compound locomo-
tive. After the question of economy was settled, there
still remained doubts as to its utility, on account of
comnplications arising from the use of auxiliary valves.
All objections of this kind have now been disposed of
by the invention by Mr. K. Golsdorf, of Germany, of a
compound locomotive without starting mech-
anism. This engine has no moving parts ad-
ditional to those found on every locomotive.
The valve seat is of the ordinary description,
withthe exception of a small port in line with the
inlet port, but not connected directly therewith,
and the valve does not differ from the ordinary
slide valve, except in having a central cross bar
for covering the small auxiliary port, to which
reference has been made. The small portsupon
opposite ends of the valve seat are connected
with pipes leading to the live steam pipe of the
locomotive. When the locomotive is started
and steam follows the piston through the
greater portion of its stroke, live steam is ad-
mitted through the small auxiliary port to the
steam chest, whence it flows through the inlet
port to the cylinder. When, through the ad-
justment of the lick movement, the throw of
the valve is diminished, the supply through the
small auxiliary port is cut off by the valve and
the bar across the face of the valve, the latter
at all times keeping the steam from passing di-
rectly to fhe exhaust port under the valve.
The supply of live steam to the low pressure

Fig. 2—ARRANGEMENT OF THE VALVE
LOW PRESSURE CYLINDER

AND PORTS,

cylinder is regulated so as not to produce un-
due strain on the moving parts. It is obvious
that, in other respects, the engine does not dif-
fer from a simple engine.

The first compound locomotive constructed
upon this principle was erected in the locomo-
tive shop at Wiener-Neustadt for the Imperial
and Royal Austrian State Railway. It com-
pletely met the expectations of the builders,
and the efficiency and consumption of fuel were
so much in favor of this compound engine that
further orders were placed. Toward the latter
part of 1893 there were eight of these locomo-
tives in service, and early in 1894 there were
nineteen. QOccasional examinations of the
valves of these engines show that the wearis
normal, the valve faces being always unexcep-
tional. The auxiliary ports in the valve case of
the low pressure cylinder, as well as the rib in
the valve, showed that the openings are closed
perfectly steam tight at the normal cut-off of
about 50 per cent. Compared to ordinary loco-
motives, the exhaust is considerably softer and there
is no conveying of cinders to the smoke box by way of
the boiler tubes.

For information in regard to the Golsdorf we are
indebted to the Nathan
Manufacturing Company,
92 and 94 Liberty Street,
New York City.

e ——————
Miscellaneous Notes.
Gigantic Leaves.—Palms

have the reputation of
possessing the largest
leaves. Those of the Quaja
palm of the Amazon meas-
ure sometimes 18 feet in
length and are almost
equally broad. The na-
tives make tents of them.
The leaf of the cocoanut is
nearly 30 feet long. A sin-
gle leaf of the parasol mag-
nolia, of Ceylon, may
shade fifteen or twenty
persons. One of these car-
ried to England measured
nearly 35 feet. The largest
leaf grown in temperate
climates is that of the Vie-
toria regia, which is some-
times 7 feet in diameter.

The Dualism of Am-
phibians.— It has been
noticed that certain am-
phibians have a marked
preference for one of the
two media in which they
live. The triton and the
salamander, for instance,
prefer the air, while the
frog chooses one or the
other, according to the at-
mospherie conditions. M,

Fig.

PORTS, LOW PRESSURE CYLINDER.

Dessart has found that the aquatic kinds perspire more
and respire less than the terrestrial kinds, and he con-
cludes that there is an antagonism between these two
funections, by which the habétat is finally determined.

Fig. 1.—GOLSDORF'S COMPOUND LOCOMOTIVE,
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If an aquatie species is placed in the air, its perspira-
tion is increased and it returns to the water to counter-
act the excess; while, on the contrary, a terrestrial
species placed in the water perceives that its respira-
tion is diminishing and is foreed to return to the air to
avoid asphyxia.

The Odor of Plants.—Le Mechan’s Monthly says
that among the hundred thousand plants catalogued
by botanists only a tenth exhale any odor. Of the fifty
species of mignonette officially recognized, one only,
that of our gardens, has an odor; and among the hun-
dred varieties of violets, scarcely twelve have the ex-
quisite perfume which we know. In general, the pro-

portion of plants without odor to the fragrant
ones is a hundred to one.

Meteors and Stellar Scintillation.—The the-
ory is advanced by S. E. Christian, in Popular
Astronomy, that stellar scintillation is caused
largely by inconceivable numbers of small
meteoric bodies, which are constantly passing
between the stars and our earth. Momentary
occultations of the stars by these bodies, which
are revolving outside of our atmosphere, would
certainly occur if these bodies were numerous
enough, and recent investigation seems to point
to the fact that they are.

Flexible Stone.—It may be safely said that no
specimen in a geological collection is more curi-
ous than the bar of flexible sandstone, which
can be bent with less pressure than that re-
quired to bend a piece of wet leather of the
same size. In an article upon the subject in
the Mineral Collector we are told that ‘‘ when
a thin slice of the stone is looked at under a
lens, by transmitted light, the fragments are
seen to be locked together like the parts of
a section puzzle toy, fixed, but only loosely.
The simplest way of explaining how this stone
was formed is to say that the grains of sand
were once cemented firmly together by another
material, which has been partly dissolved, leav-
ing countless natural ball-and-socket joints of
jagged shape behind.”

Rice Culture in Madagascar.—The cultiva -
tion of rice is highly developed in the interior
of the island, but much less along the coast,
where the lazy, careless natives find the land
more fertile and the temperature more favor-

.able. In some places, as in the neighborhood
of Tananarive, immense marshes, subject to
annual inundations and the sotirce of malignant
fevers, have been transformed into rice fields.

In the mountainous parts the rice fields are
in terraces on the slopes of the mountains and
the hills or in the high valleys. The water
coming upon the high ones, passes successively
to each level. There are some remarkable
works of this kind, and one often sees these
tiers of rice fields raised to the very summit of
the high mountains, where the water is con-

ducted by means of little canals, running at the flank

of the declivities and bringing the water frequently
several kilometers.

Finger-prints as Meansof 1dentification.—Mr. Fran-
cis Galton, as the result of
his investigation of anthro-
pometry, affirms that “ the
patterns of the papillary
ridges upon the bulbous
palmar surfaces of the
terminal phalanges of the
fingers and thumbs are ab-

solutely unchangeable
throughout life, and show
in different individuals an
infinite wvariety of forms
and peculigrities. And
these are the two most im-
portant essentials that any
method of identification
could have. The chance
of two finger-prints being
identical is less than one in
sixty-four thousand mil-
lions. If, therefore, two
finger-prints are compared
and are found to coincide
exactly, it is practically
certain that they are prints
of the same finger of the
same person; if they differ,
the inference is equally
certain that they are made

by different fingers.”—
Lancet.
- -

To determine how much
coal a bin will hold, cal-
culate 3714 cubic feet to
every ton of 2,000 pounds.
This rule applies substan-
tially to either soft or hard
coal.
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OPENING OF THE INTERNATIONAL EXHIBITION
AT ANTWERP.

The International Exhibition at Antwerp was
opened on the 5th of May, with great éclat. The King
and Queen of the Belgians, accompanied by the court,
came up from Brussels in a special trainand were re-
ceived by the Count of Flanders and an assemblage of
the people, sixty thousand in number. Our engraving
shows the appearance of the front of the Exhibition
Building on the arrival of the royal party. The Ex-
hibition grounds are 200 acres in extent and are filled
with many beautiful buildings. They include halls
for exhibiting industrial and commercial produects,
machinery, electrical appliances, fine arts, and the
various sciences. The buildings are of iron and steel,
roofed with zine. The Royal Society of Fine Arts has
a splendid building for the exhibition of paintings,
sculpture, engravings, and architecture, in which con-
tributions by all the principal European artists have
been gathered. Among other subjects are reproduc-
tions of the medi®val buildings for which Antwerp was
formerly noted; the drawbridge of the Kitbort Gate
is shown. The original stone pillars belonging to the
gateway have been preserved and are here put in place.
Many other wonderful exhibits of the olden times are
shown. Added to these are modern improvements,

The Teeth and Civilization,

On May 8, Dr. Wilberforce Smith read a short com-
munication before the Anthropological Institute on
the teeth of ten Sioux Indians attached to the Wild
West Show. His investigation showed that in regard
to molars and premolars (the only teeth examined),
these Indians were wholly free from caries. In the
discussion which followed the reading of the paper, it
was mentioned that the same fact was revealed in the
skulls of the Fourth Egyptian Dynasty brought to
England by Dr. Flinders Petrie, and in some skulls
examined by Dr. Wilberforce Smith himself, which
were derived from the ruins of Pompeii. The teeth
of the Indians, both old and young, and those in the
skulls just referred to, all showed more or less wear of
the cusps, which is a most unusual circumstance in the
teeth of modern civilized people, and it was thought
that some difference in the food, or its mode of prepar-
ation, would be required to account for the absence of
signs of wear in our time.

- Nowit has never been proved that the increasing
prevalence of caries is due to weakness of thie teeth
owing to comparative disuse, but there is nevertheless
great probability in the inference, especially as signs
of wear and freedom from caries appear to occur to-
gether, and vice versa. There is, however, a further

on their nervous energy. It was also noted that peo-
ple in tewns lose their teeth more rapidly than those
living in the country, which also bears out the idea
here suggested. On the other hand, the savage is sel-
dom required to strain his facial nerves continuously
for any length of time, and in reference to general
nervous expenditure he enjoys long periods of rest
which are wholly denied to the civilized ™man in towns.
No doubt. in consequence of the excessive calls on our
nervous energy, the distribution of it is undergoing
modification in civilized man, and parts not used to
any extent are being deprived of the supply necessary
to healthy growth. )

It is much to be feared that the teeth, though so
essential to the welfare of the body, are in this pre-
dicament. But we are sadly in need of more definite
information than is at present available, and it is part-
ly in the hope that some of the readers of Nature, who
have opportunities which I do not possess, may be
induced to test this and other ideas relative to the
increase of caries, that I have written on the subject.
The whole question is at present much obscured by.
misconceptions due to ignorance. One fact, however,
emerged only too clearly from Dr. Wilberforce Smith’s
investigation, namely, that while the grinding teeth
of civilized men of middle age are either missing or

OPENING OF THE INTERNATIONAL EXHIBITION AT ANTWERP, MAY 5 1894,

modern machinery, post office exhibits, telegraphs,
telephones, electrical lights and mechanism. One of
the most interesting exhibits is the Castle in the Air,
which consists of anenormons balloon attached to the
ground by cables. Passengers can ascend in the bal-
loon and take a wonderful view of the surrounding
country. Many of the most prominent exhibits of
Chicago have been transferred to Antwerp. The
United States is well represented. The American
building is one of the finest of the foreign structures ;
the dimensions are 150 feet by 240 feet. The facade is
very beautiful ; a broad marble stairway leads to a
vestibule 110 feet wide. In this building a great many
rare exhibits of American industry are shown. Among
them is a model shoe factory in full operation. The
American fire appliances are shown, comprising steam
fire engines, ambulances, fire alarm and electrical de-
vices used in connection with the fire departments.
The United States government makes a very fine dis-
play. In the Antwerp exhibition, to many choice ex-
hibits which were shown at Chicago are added won-
derful collections of curious things from all parts of
Europe, which, by reason of their delicate and precious
character, were not transported tothe American show.
Altogether, the exhibition promises to be a great at-
traction during the present sumier. It will close on
November 12. We are indebted for our engraving to
the Daily Graphic, of London.

point in regard to the existing liability to the attacks
of caries, which I think can be best explained by a
transference of nourishment to other parts governed
by the same nerves. On inquiry of several dentists,
I find that the teeth most subject to decay are the mo-
lars, and of these the upper molars are more often
attacked than those in the lower jaw. The molars of
the uppeor jaw are fed by a branch of the fifth nerve,
and in modern life this nerve has, perhaps, more strain
put upon it than any other in the body. We use our
eyes, partly supplied by the ophthalmic branch of this
nerve, not at intervals, but often closely throughout
a long day. And it seems, therefore, that with so
many increasing calls on this bundle of nerve fibers,
the filaments sent to the teeth are, by an automatic
economy of expenditure, robbed of the energy neces-
sary to perform their functions properly. The teeth
through lack of use may not excite the nerves to nat-
ural action, and thus from both sides there is a failure
of function, and the teeth are consequently more and
more unable to resist the attacks of caries. I am dis-
posed to attach some importance to this explanation,
as I find that those who have great calls on their ner-
vous energy are more liable to caries than people of
quieter habit and slower temperament.

Dr. Wilberforce Smith mentioned the alarming in-
crease of dental decay among hospital nurses, whose
occupation is certain.ly one demanding a constant drain
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practically useless for their purpose, the ancients en-
joyed a perfect set of teeth till advanced years, and
modern savages enjoy the same blessing. — Arthur
Ebbels, in Nature.

— -
Convention of American Society of Civil Engineers,

The American Society of Civil Engineers will hold
their 26th annual convention at the Cataract House,
Niagara Falls, N. Y., beginning at 10 a. m. on Wednes-
day, June 20, and ending on Monday, June 25. The pro-
gramme, while not yet fully prepared, has been suffi-
ciently developed to indicate that a most interesting
convention is intended. At Niagara Falls the works
of the power company and different mills established
there will be visited. Arrangements will be made for
special railroad rates and accommodation at the hotel.
A special committee of the board of direction has been
maturing the plans for some time past, and the presi-
dent of the society has appointed the following local
commniittee of arrangements :

‘W. A. Brackenridge, chairman ; John Bogart, S. J.
Fields, Edward B. Guthrie, Joseph Hobson, W. T.
Jennings, W. C. Johnson, E. H. Keating, Albert H.
Porter, Benjamin Rhodes, Pemberton Smith ; Waliter
McCulloh, secretary. '

-

A LINMTLE carbolic acid added to the whitewash will
kill the verwmin in the henhouse.



378

Seientific Qmerican,

[(JUNE 16, 1804.

%

Sorrespondence.

A Black Calla Lily.
To the Editor of the Scientific American:

Isaw in your last issue an account of the ‘“yellow
calla lily,” which reminds me of two callas a jeweler in
this ¢ity got among a lot ordered from the nursery. As
no one in this section had ever seen or heard of them
before, I will describe them. Afterkeeping them for a
few weeks they put out a bloom which was as black as
night and had a very noxious odor, but in other re-
spects are just the same as other callas. He removed
them to his back yard, where they continue to bloom.
Is there a scientific name for it ?

Richmond, Ind.

¢

J. EDWIN WELLER.

Coal Ashes as a Fertilizer.
To the Editor of the Scientific American :

Querist 5996, No. 18 SCIENTIFIC AMERICAN, vol. Ixx.,
aske: ‘“Do coal ashes possess any value as a fer-
tilizer 27

I answer yes. My father bought a tract of depleted
or worn-out land. On returning from a neighboring
market with his team he would bring a load of hard
coal ashes, which he would spread upon the surface of
said land in the fall of the year, and the succeeding
summer it would invariably be covered with a thick
growth of white clover. EDWIN LEACH,

A subsecriber since 1846.

[Coal ashes have no direct value as a fertilizer. By
lightening a clay soil they might do good, and clover
itself is recognized as having a good effect on land.—
Eb.]

—_— e ——
Snake and Blue Jay.
To the Editor of the Scientific American.

I witnessed a novel sight a short time ago, viz., the
killing and eating of a snake by a blue jay. I am liv-
ing in an oak grove here where Mr. Jay makes his
home the year round. I sat watching one of them
feeding a short time ago, in the grass, when I noticed
he gotexcited from some object. With his feathers
ruffled on his neck and head, and tail erect, he charged
from the lower branch of an oak and made a vicious
thump at something in the grass. 'Again and again he
whacked at his snakeship, jumping from one side to
the other as lightly as an expert ‘‘light weight.”
Then he picked the snake up in his bill, and with neck
stretched, tried to carry him to a tree, but the snake
was too much alive, and had to be dropped. Twice did
this occur, when he finally got him to an oak limb, cut
him in two, dropped one half and carried the other
half to another tree and ate him. The snake was
about ten inches long and three-eighths inch round.
I was not more than thirty feet from the scene of bat-
tle and the whole thing was done in five minutes.

JOHN BURNS.

2026 Buchanan Street, Minneapolis, Minn.

-

'The Forty=third Annual DMeeting of the American
Association for the Advancement of Science.
The American Association for the Advancement of

Science will hold their forty-third meeting in Brook-

lyn, N. Y., from August 15th to the 24th, under the

following officers :

President : Daniel G. Brinton, Media, Pa.

Vice Presidents: A. Mathematics and Astronomy—
George C. Comstock, Madison, Wis.; B. Physics—
William A. Rogers, Waterville, Me.; C. Chemistry—
Thomas H. Norton, Cincinnati, Ohio; D. Mechanical
Science and Engineering—Mansfield Merriman, South
Bethlehem, Pa.; E. Geology and Geography—Samuel
Calvin, Iowa City, Iowa; F. Zoology—Samuel H.
Scudder, Cambridge, Mass. (resigned); G. Botany—
Lucien M. Underwood. Greencastle, Ind.; H. Anthro-
pology—Franz Boas, New York® I. Economic Science
and Statisticse—Henry Farquhar, Washington, D. C.
Permanent Secretary: F. W. Putnam, Cambridge
(office, Salem), Mass. General Secretary : H. L. Fair-
child, Rochester, N. Y. Secretary of the Council:
James Lewis Howe, Louisville, Ky.

The meetings of the different sections will be held
in the buildings of the Polytechnic and Packer Insti-
tutes, the Art Association, the Long Island Historical
Society, and the Academy of Music, which are near
one gnother, and peculiarly available for the purpose.

The lanterns used in the lecture rooms of these in-
stitutions will be at the service of the speakers. Sev-
eral excursions will be arranged for the geologists,
mineralogists, engineers and others to the most inter-
esting points about New York. The list of papers as
far as published indicates a most interesting meeting.

Foot Bicycles,

An ingenious inventor has provided himself with a
pair of bicycles for his feet. The wheels are about four
inches in diameter and are strapped to his feet like
skates. They have rubber tires and glide over the
concrete pavement with great ease. They are very
superior to the common roller skates and the owner
moves along almost as fast as the bicyeclist.

THE PERIODICAL CICADA, ALIAS SEVENTEEN-YEAR
LOCUST.
BY C, V. RILEY
(Continued from page 355.)
OVIPOSITION.

The female oviposits preferably in the previous year’s
growth of oaks, but also in the twigs of a large num-
ber of other trees, some fifty having been recorded by
myself and others, including our chief fruit trees, but
very few evergreens. The eggs are laid somewhat
obliqueiy in a doubie row, each row separated from the
other by a portion of woody fiber, which is wider at the
’ bottom than at the
top. Each egg is of
a pearl-white color,
1-12 of an inch long,
and tapers to an ob-
tuse point at each
end. The life and
moisture of the twig
are necessary to the
development of the
egg, and it is a mis-
take to suppose that
the mother insect
severs the twigs. The
dried leaves and
twigs which are so
abundant on the tips
of the branches of
our forest trees dur-
ing a Cicada year are
caused by the force
of the wind breaking
the twigsat the point
where they have
been sawed. The
breaking is acci-
dental and not essen
tial. The proportion
of broken or severed
twigs, or twigs heav-
ily chargkd with
eggs, upon which the
leaves prematurely
dry and die, though
it may be sufficient
to give a withered
appearance to the
- whole exterior of the
tree, is but small compared with the thicker and stouter
twigs which are punctured but do not break; and from
past calculations I judge that about 90 per cent, and in
many cases a larger percentage than this, of the eggs
which hatch are laid in twigs which never break off.
The external appearance of the punctured twigs is in-
dicated at Fig. 1, while in Fig. 2 a single puncture is
shown enlarged at ¢ and sections of the same at b, c,
and d.

Fie¢. 1.—a, twig showing recent punc-
tures, from front andside, and illustrating
manner of breaking; b, twig showing older
punctures, with retraction of bark, and
more fully displaying the arrangement of
fibers, Natural size.

LARVAL DEVELOPMENT.
The long period of underground development of both

(&
F1e. 2.—a, recent puncture, front view; , same, surface removed to show
arrangement of eggs, from above; ¢, same, side view ; d, egg cavity ex.
posed after eggs are removed and showing the sculpture left by the oviposi-
tor. All enlarged.

the 13-year and 17-year races has been thoroughly es-
tablished on chronological and historical data cover-
ing nearly two centuries. There is, however, chronic
skepticism as to facts which are so exceptional, and this
isespecially trueasregards Europeans. The desirability
of experimental proof, therefore, has long been felt, and
I am happy to state that since 1868 I have been able to
watch the larve from two distinet Broods annually,
not in confinement, for this is difficult, but by causing
a number of eggs to
hatch under a par-
ticular tree, and then
annually digging
and observing the
rate of growth and
changes that take
place in the larve.
There are six well
marked subterranean stages which can be easily identi-
fied by the changes in structure. There may be more
than six moults, as this is a matter that is difficult to
determine, and in an insect which develops so slowly
exuviation may take place more often than is usuaj

Fi1e. 3—Newly hatched larva. Greatly
enlarged.
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among insects. These well marked stages are charac-
terized by differences in the antenna and particularly
in the structure of the front legs. Four of these stages
are larval, and without entering into technical detail,
it may be stated that the chief interest of these stages
liesin the fact that the newly hatched larva, asit comes
from the egg and drops gradually to the ground (see
Fig. 8), has the front tarsi fully developed, since it must
crawl over the ground and has use for the front feet.
After the first moult these front feet, being of no ser-
vice, are lost, and the femora and tibiz become gradu-
ally enlarged to fit the insect for a fossorial existence,
these legs reminding one very strongly, in fact, of those
of the mole cricket. The last two stages may be called
pupal, and the interesting fact may be noted that in
the pupa state the front tarsi or feet are regained, but
are functionless while the insect remains underground,
being folded back on the tibie, and are only brought
into use after the pupa begins to crawl over the ground
or mount some stem or tree for its final transformation.
No similar case is found among vertebrate animals of
a creature born with certain important structures
which it subsequently losesand then regains according
to the requirements of its life, though many similar in-
stances are known among invertebrates.

SONG NOTES OF THE CICADA.

There are three prevalent notes which, in their
blending, go to make up the general noise which, on
approaching an infested woods, is a compromise be-
tween that of a distant thrashing machine and a dis-
tant frog pond. The first is that ordinarily known as
the phar-r-r-r-r-r-aoh, somewhat variable in pitch and
volume, according to the conditions of the insect and
the atmosphere. Its duration averages from two to
three seconds, and the aoh termination is a rather
mournful lowering of the general pitch. The rolling
nature of the note, when heard in sufficient proximity,
recalls more the croaking of certain frogs than any-
thing else. The second note, and the loudest, is that
described by Fitch as represented by the letters
tsh-e-e-B-E-E-E-e-ou, uttered continuously and lasting
from two to three seconds, though occasionally longer,
and repeated at intervals of about every five seconds.
This note is chiefly made during the height of the sea-
son, when the insects arejnumerous. It isalso made in
unison by all the males on a given tree. The third
note is what may be called an intermittent chirping
sound, being a series of 15 to 30, usually about 22, sharp
notes, sometimes double, lasting in the aggregate about
five seconds. Readers of the SCIENTIFIC AMERICAN
hardly need to be told that it is only the male which
produces this song, a fact well known to the ancients
and well voiced by the Rhodian bard Xenarchusin the
somewhat hackneyed lines :

Happy the Cicadas® lives,
Since they all have voiceless wives.
ENEMIES OF THE CICADA.

In its adult state the Cicada has many enemies, as
almost all predaceous animals, including many birds,
pursue them, particularly when they are freshly issued
from the pupa. The eggsare also much injured by
mites, and the mature insect, when old, is affected by
the fungus Mesospora cicadina Peck, which is found
in the shape of a yellow-brown or clay-colored powder
permeating all parts of the body, and often entirely
filling the abdomen. This fungus is most often seen in
the males. It is interesting to note, however, that no
true insect parasitehas yet been discovered as affecting
this insect, a fact undoubtedly due to its long subter-
ranean life, which is so exceptional and would preclude
the breeding of any of the ordinary parasites upon it,
We may, in fact, find in this some explanation for this
long, exceptional subterranean existence.

SUPPOSED STING OF THE CICADA.

During every Cicada visitation the newspapers pub-
lish accounts of injury to children or other persons by
the sting of the Cicada. It suffices to say that no well
authenticated cases of stinging have ever been record-
ed, and that, while the insect has a strong beak by
which it can puncture twigs and draw sap, no one has
ever known it to be inserted in flesh, though hundreds
of persons have handled the insects and endeavored to
cause them to puncture. The same nay be said of the
ovipositor, which, though capable of puncturing the
twigs of trees, can only be worked wherethe insect can
obtain perfect repose and a proper purchase against a
sufficiently hard and unyielding surface. The best ex-
planation of the newspaper accounts is that the sting-
ing is done by one of the large Digger wasps belonging
to the genus Stizus, which is known to use the Cicada
as food for its young and to carry them in its heavy
flight from some shrub or tree to the ground in the
neighborhood of its burrow. Our periodical Cicada,
however, in most latitudes, is about to disappear before
the Stizus is seen, though exceptionally the two are
contemporaneous.

THE CICADA VS. CIVILIZATION.

The following quotation from the writer’s report
as entomologist of the Department of Agriculture for
1885 is just as applicable to-day as when it was
written :

“That this insect, in its distribution and its num-
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bers, has been and is being seriously affected by our
civilization must be apparent to every observer. The
records show that the numbers have decreased in
the successive appearances of certain broods, owing
largely to the presence of our domestic animals in the
woods. Then, again, the clearing of land and the
building of towns and cities have all had their effect
upon the increase of this Cicada. There are doubtless
many places in Brooklyn, N. Y., where the insect ap-
peared seventeen years ago in which there will be none
the present year. And similarly I opine that whereas
around every tree -that has been planted more than
seventeen years ago the insect is now abundant in
Washington, it will scarcely be noticed in any part of
the District seventeen yearshence. Ibase this opinion
on a new phase in the Cicada history,viz., the presence
of the English sparrow. It is the first time, perhaps,
in the history of the world that Passer domesticus has
had an opportunity of feeding upon this particular
brood of Cicada septendecim, and so ravenously and
persistently does this bird pursue its food that the
ground is strewn with the wings of the unfortunate
Cicada wherever these have been at all numerous; so
that, considering the numbers of the sparrows and

their voracity, very few of the Cicadas will be left long

THE HAUNTED SWING.

The supreme happiness of sitting in a swing which
apparently whirls around its points of support, giving
the occupant what is most properly described as a new
sensation, may now be enjoyed by all. A patent re-
cently granted to Amariah Lake, of Pleasantville,
N. J., describes the illusion which we illustrate. It is
termed the haunted swing, and has been in most suc-
cessful operation 